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EXPLANATORY MEMORANDUM 
I. Introduction 
On 5 January 1973 the Commission forwarded to the Council the proposal 
for a general Directive concerning approximation of the laws of the Mem-
ber States relating to the common provisions for pressure vessels and 
the methods for inspecting them, together with the first particular Di-
rective on unwelded steel gas cylinders. 
The Commission has prepared this draft Directive on welded unalloyed 
steel gas cylinders as a part of the harmonization of the various classes 
of mass-produced pressure vessels and with a view to eliminating the many 
barriers that there are to freedom of movement owing to the diversity of 
the laws and regulations governing design and inspection which are in 
force in the various ~1ember States of the Community. 
This proposed Directive closely conforms with the lay-out of the proposed 
Directive on unwelded gas cylinders but its formulation takes with account 
of the technical and safety aspects associated with the type of gas cylin-
der concerned. 
Its aim is to permit the free movement of unfilled cylindersbetween the 
Member States. In view of the relative insignificance of the trade in fil-
led cylinders, including those filled with liquified butane and propane 
gases, no provision for their free movement has been made in this pro-
posed Directive. 
Again in compliance with the necessity of leaving the manufacturer with 
some degree of freedom- so as not to hamper.technical advancement- in 
his choice of equipment and staff for producing cylinders affording a 
level of safety which is acceptable to all Member States, this proposed 
Directive merely specifies a number of properties as regards the materials 
used for and the workrtanchip of the cylinders, the welds in particular. 
• t 
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Very considerably attention, on t4e other hand, has been devoted to spe-
cifying the tests and inspecting operations to be carried on prototype 
cylinders in order to obtain EEC approval and on mass-produced cylinders 
at the time of verification. 
With this aim in view it has been necessary to state precisely the tasks 
that are to be performed by the inspection authorities; each inspection 
authority's individual assessment has been circumscribed as far as possible. 
In view of the fact that welded gas cylinders are produced in very large 
series, a balance has to be struck between the necessity of carrying ~ut 
appropriate type-testings and the necessity of avoiding the risk of 
causing severe stresses in the production cycle. 
This is the angle from which the procedures for carrying out the tests pro-
vided for during the type-testing of the cylinders have been specified. 
It is clear that any relaxing of the tests during the type-testing, parti-
cularly in order to take account of the essential requirements of manufac-
ture or storage, must not in any way diminish the measures that are neces-
sary to ensure that satisfactory degree of safety is obtained& This obli-
gation is, however, fulfilled by the fact that the inspecting authority 
may supervise the measures taken by the manufacturer in order to comply 
with the requirements of the Directive. 
The harmonization solution adopted for this proposed Directive is, as with 
its predecessor, what is termed an "optional solution"; i.e., once the 
Community provisions have come into force, they p!:;~.'l:!lit tho fr..3c .. r.tovoo.ont~ 
between c.ll the ~ober Stn.tos; the old nn:Gional roeula:l;ions, howENcr, holding 
'~:,'Cod ui thin oooh IIIciJbGJr .Sta.tce 
This solution has the -advantage of enabling the national laws to be more 
readily and quickly adapted to the requirement of the Directive. At the 
same time it allows a manufacturer interested in the national· market the 
choice between national regulations and CGmmunity rogulations and, assum-
ing he decides en manufacturing in accordance with the latter, he will 
have the necessary time to adapt to them. 
• 
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It may be hoped that this harmonization involving an acceptable level 
of safety which is comparable with that in the national regulations, 
while not substantially increasing the requirements to be met and the 
tests to be satisfied, will fairly shortly become automatically and 
through the free choice of the manufacturer -particularly for reasons 
of simplicity in production and storage - the sole set of regulations 
employed. 
2. Notes on the_Eropos~ for a Directive concerning welded unalloyed 
steel gas cylinders. 
General note 
Article 1 specifies the scope of this proposal for a Directive. The 
limits set for both the cylinder hydraulic test pressure and its capacity 
are dictated by the practical aspects of everyday use. 
Article 2 lays down the conditions for a cylinder to come to be accepted 
as an EEC type. 
Article 3 lays down that freedom of movement shall be guaranteed in respect 
of every cylinder b~aring the EEC symbol of approval and mark, signifying 
that it is wholly in compliance with the provisions of the General Direc-
tive and the Directive on welded gas cylinders. 
Article 4 specifies the various procedures for inspections regarding the 
level of danger which a cylinder, depending on its pressure and c~pacity, 
might present in the event of an accident, always, of course, with due 
regard to the provisions of this Directive and of the General Directive. 
Articles 5 and 6 concern final provisions which are contained in other 
Directives that have already had Council approval. 
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Notes on the Annexes 
• 
Annex 1 is concerned mainly with guidelines for making a prototype cylinder, 
such as the grade of steel to be used, minimum wall thickness, shape of 
the cylinder bottom, etc. (subse.ctions 2.1., 2.2. and 2.3.). 
Another part (subsection 2.4.) is devoted to cylinder construction crite-
ria, and in particular to welding conditions and tE:chniques and the inspec-
tion of welding quality. 
A description of the tests that are to be performed on completed cylinders, 
by manufacturer, Member State or again the inspection authority, is given 
in section 3. 
The three types of tests that are described are : 
-mechanical tests (tensile and bend tests); 
- bursting test under hydraulic pressure; 
- hydraulic test. 
Whereas the purpose of tests of the first type is to check the quality of 
the parent material (the steel) and the filler material (the weld), the 
particular purpose of the other two is to check the integrity of the com-
pleted cylinder. 
The EEC approval procedure devolving upon the Member State is specified 
in section 4 of the Annex. It consists of a number of checks on drawings, 
calculations and any other essential documentation and on prototype cylin-
ders (destructive tests). 
Section 5 is the one in which are laid down the conditions for obtaining 
' EEC inspecticm.~ and the tests and inspections which are to be carried out 
by either the inspection authority or the manufacturer. 
Section 6 prescribes the requirements for the marking of the cylinders and 
the symbols that need to be stamped thereon to enable eac:1 c;;·linder to be 
identified. 
Annexes II and III set forth the pro-forma EEC Approval Certificate and 
EEC inspecti'on' Certificate respectively. 
• 
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3. Consultation with circles concerned 
l'lith a view to the preparation of the present proposal for a dirccti1rc, a ..-or:· 
detailed examination of the different national regu.lations will first be carried 
out. Conclusions draw.d from the work of the principal standardisation and 
controlling bodies will be utilised to a great extent. Already, at the pre-
parn.tor;:· stage of the work, on the spot contn.cts arc made frequently with con-
sur_,cr :1-ssocin.tions, controlling bodies, as well as professional circles. This 
procedure enn.bles the Coomission~ se~ricos to prepare a honogenious draft 
directive which forms the subject m~ttcr for detailed discussions at the prin· 
cipal meetings of the Com.T:Jission's working group of experts, to t1hich consuinor 
associations, controlling and standardisation bodies and the European association 
of Nanufacturers aro invited. 
4• Q£n~~ltation.of the European Parliaoent and the Economic and Social Comr.1ittee 
Pursuant to Article 100(2) of the Treaty, the opinions of these two bodies 
arc required. L'llplomentation of the proposal provisions would, in the case of 
cortdn J:.Iember States, necessitate c::ocnclr.aonts to their legislation,. 
.;. 
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LIST OF TEE PRTITCIPAL IEGISLATIONS 
IN FORCE :Cf THE I·DlBER STAIJ:ES RELATING TO WELDED 
ST.EEL GAS CYLINDERS 
=========================-===================== 
1!..LGIUU: General Regulation for work protection (R.G.P.T.): 
tl th Kingd.om Orders of 11 1 February 1946 nml 27 September 1947 
(Articles 349 to 363). 
FEDERAL REPUBLIC OF GH:ffi<U\.NY: 
Regulation for mobile containers and for compressed gas filling 
equipment (Druckgasverordnung) of 20th June 1968 
DENMARK: a) Order for mobile containers designed for holding compressed 
gas, liquified or dissolved., N° 338 of 11th December 1935 and 
the follouing amendments: 
th N° 75 of the 19 March 1959, 
N° 7 3 of the 21st Ilarch 1961, 
N° 345 of the 27th September 1963; 
b) Instruction NO M3/61 relating to the manuft=1.ct1.U'e of t·mldcd. 
containers; 
c) Instruction N° 17/1972 reJating to labelling and periodical tests. 
FRANCE: a) Amended legislation of 28th October 1943 
b) Amendment 01"<1er of 18th January 1943 
. rd. 
c) Amendment Order of 23 July 1943 
d) Order of 26th October 1966. 
.;. 
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• ITALY: 
IRELAND: 
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<'.) R.D.L. (Royal Order-in-Council) N° 1331 of 9th July 1926 
(Establis!unent of the Irationa1 Association for the Control 
of combustion) 
b) R.D. (Royal De;~ee) N° 824 of 12th May 1927 
(Approval of legislation for the enforcement of 
Rcyal Order-in-Council N° 1331 of 9th July 1926) 
c) D.,l.:f. (Uinisterial Order) of 20-th August 1933 
d) n.D. N° 2421 of 11th December 1933 
e) D.r.r. of 18 t August 1935 
) th f D .. n~ of 27 October .1969. 
Common La"t-J' and particularly the "Rylands v P1etcher" Stc.,tutc. 
LUXE!ffiOURC: Grond Duchy Order of 24th Octo bel~ 1938. 
UNITED KH!GDOJ'.!: 
Gas Cyli~der Conveyance Leg~slation, 1931, as amended in 1947 
and 1959, anU. certai:1 ~:emption Orders. 
--===0::==-
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PROPOSAL FOR A COUNCIL DIRECTIVE ON THE APPROXI.HATION OF TI-~E LAWS OF 
THE MEMBER STATES RELATING TO WELDED UNALLOYED STEEL GAS CYLINDERS 
THE COUNCIL OF THE EUROPEAN COMMUNITIES, 
Having Regard to the Treaty· establishinK. the European Economie Community! 
and in particular Article 10C thereof; 
Having Regard to the proposal from the Commission; 
Having Regard to the Opinion of the European Parliament; 
Having Regard to the Opinion of the Economic and Social Committee; 
Whereas in the Member States the construction and controls of gas cylinders 
are subject to mandatory provisions varying from one Hember State to 
another, and consequently hinder trade in such vessels; that it is there• 
fore necessary to undertake the approximation of these provisions; 
Whereas the Council Directive of •••••••••• , on the approximation of the 
laws of the Member States relating to common provisions on pressure ves-
sels and to the methods used for verifying these apparatus, lays down in 
particular the procedures of EEC approval and ,inopection for these 
vessels; whereas according to this directive, it is advisable to lay 
down the technical requirements to be complied with by EEC-type welded 
unalloyed steel gas cylinders with a capacity of 0.2 to 150 litres in 
order to be put into circulation, marketed and used without restraint 
after having undergone inspection and bearing accordingly the marks and 
the symbols. 
- 2 -
HAS ADOPTED THIS DIRECTIVE 
.A:rticle 1 
This Directive applies to the unalloyed steel stress-resistant shells of 
welded gas cylinders, i.e., form~d from several pieces J.ikely to be refille:: 
several times, with a capacity ranging from 0.2 to 150 litres inclusive 
designed to contain compressed 1 liquified or dissolved gases except liqui-
fied gases at very low temperatures and acetylene~ The design pressure 
for these cylinders shall not exceed 60 bars. 
These welded gas cylinders are hereinafter called "cylinders". 
1-~.rticl e 2 
The cylinders which conform to the requirements set out in .Annex to this 
Directive are EEC-type cylinders • 
.Article 3 
No Member State may, for reasons connected with construction or verifica-
tion, prohibit or restrain the placing on the market and putting into 
appropriate service of EEC-type cylinders bearing the EEC approval symbol 
~~d the EEC inspection mark, subject to the conditions provided for in 
Article 4. 
Article 4 
An EEC-type cylinder shall be subject to 
a) EEC approval : 
1. if its capacity is not more than 1 litre, irrespective of the 
hydraulic test pressure; 
2. if its capacity is more than 1 litre but not more than 5 litres 
and provided the hydraulic test pressure is 15 bars or less. 
b) EEC approval and EEC inspection : 
1. if its capacity is more than 1 litre but not more than 5 litres 
and provided the hydraulic test pressure is more than 15 bars; 
2. if its capacity is more than 5 litres irrespective of the 
hydraulic test pressure. 
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Article 5 
1. Member States shall put into force the laws regulations and adminis-
trative provisions necessary to comply with this Directive within 
eighteen months of its notification and shall forthwith inform the 
Commiesion thereof. · 
2. Member States shall ensure that the texts of the provisions of natio-
na+ law adopted by them in the field governed by this Directive are 
communicated to the Commission. 
Article 6 
This Directive is addressed to the Member States. 
A H N E X I 
1. ~LS Al·1D TBR1'1S...L USED IN THIS APPENDIX 
1.1. The symbols used in this appendix have the following meanings 
R 
e 
R 
m 
= hydraulic test relative pressure (design pressure) in bars; 
= cylinder bursting relative pressure measured in the bursting 
test, in bars; 
= calculated minimum theoretical rupture relative pressure, 
in bers; 
= minimum value of the yield stress (R h or R 0.2) guarantded 
by the cylinder manufacturer, in N/millz; P _ 
= minirr.um value of the tensile strength gtlaranteed by the cylin-
der manufacturer 9 in N/mm2; 
= actual tensile strength, in N/mm2; 
a = rninin:um thiclc..ness of the cylindrical shell wall, in mm; 
D = nominal outside diameter of the cylinder, in mm; 
R = inside radius ofcourvature of convex base; 
r = inside radius o: junction of convex base; 
H = outside h~ight of dished ends; 
h = height of cylindrical part of dished ends; 
L = length of cylinder stress-resistant shell; 
A = elongation value (%) of parent metal; 
V0 = initial volume of the cylinder at the start of the bursting 
pressure test; 
V = final volume of the cylinder on bursting. 
1.2. Yield Stress 
The term "yield stress 11 mt::ans the upper yield stress (Reh). 
t J 
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For steels that do not exhibit a defined elastic limit, however, 
the value to be used is the conventional yield stress Rp 0.2 
i.e., the value of the stress (~) which gives rise to a non-
proportional elongation equal to 0.2 % of the gauge length of 
the test-piece. 
The term "normalization" relates to the heat treatment to which 
a completed cylinder is subjected, during which the cylinder is 
heated to a uniform temperature higher than the steel's highest 
critical point (Ac3) and then cooled in still air. 
1.4. ~Fess relieving 
The term "stress relieving" relates to the heat treatment to 
which a completed cylinder is suojected, during which the cylin-
der is heated to a temperature below the steel's lowest critical 
point (A01 ) in order to reduce the residual stresses. 
2. :£.!CHNICAL RE~l!!B.EMENTS 
2.1. Materials 
2.1.1. The material used for the manufacture of the cylinder stress-
resistant shells shall be steel as specified by EURONORM 120-72. 
.. 2.1.2. 
2.1.6. 
2.2. 
- 3 -
All components of the cylinder body ~nd the parts wvld~d 
thereto shall be made of mutually compatible materials. 
The filler materials shaJ.l be compatible with the steel so 
as to form welds with properties equivalent to those ~peci­
fied for the parent metal. 
The cylinder manufacturer shall obtain and provide cast 
analysis certificates in respect of the steels supplied for 
the manufacture of the cylinder stress-resistant shells. 
The inspection authority shall have the opportunity of making 
independent analyses. These analyses shall be carried out 
either on specimens taken from the materials as supplied to 
the cylinder manufacturer or on the finished cylinders. 
The manufacturer shall mru~e available to the inspection 
authority the results of metallurgical and mechanical tests 
a~d analyses carried out on welds and shall also describe 
it of the welding methods and processe3 adopted which can be 
regarded as representative of the weldments made during 
production. 
Heat treatment 
When heat treatment has been applied, the manufacturer shall 
state the type of treatment employed (normalization or 
stress-relieving), the temperatur0 and duration thereof 
and the quenching technique used. 
,£{ 
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Calculation of the parts under ~ressure 
The wall thickness at any point on th~ stress-resistant 
shell shall not be less than that calculated by the formula 
ph • D 
a ;::::--
20 R 
e 
+ ph 
1.3 
The value of R shown in the formula shall in no case be 
greater than e 0.75 R • 
m 
The minimum wall thickness 
than : 
shall in no case be less 
- 1.5 mm for cylinders with a capacity of less than 6.5 litres; 
- 1.9 mm for cylinders with a capacity equal to or more than 
6.5 litres but less than 30 litres and whenever the ratio 
L/D < 2; 
- wh~chever of 1.9 mm or 0.136VD is the higher for cylinders 
with a capacity equal tQ or more than 6.5 litres but less 
than 30 litres, when tho ratio L/D ~ 2, and for cylinders 
with a capacity of 30 litres or more. 
• 
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2.3.3· The dimensions of the dished ends of cylinders shall fulfil 
the following conditions 
if torispherical : R~ D r ~ 0.10 D h~ 4a H ~ o.25D 
if ellipsoidal H~ 0.25D h ~ 4 a 
2.3.4. The cylinder body, valve excluded, may be up of two or three 
parts. The ends shall be in one piece and convex. 
2.4. Construction and workmanshi£ 
2.4.1. General requirem~, 
2.4.1.1. The manufacturing facilities and techniques and the insp~ction 
methods used in production shall be such as to ensure that 
cylinders conforming to the provisions of this Directive are 
produced. 
2.4.1.2. Drawings shall contain all important particulars, such as di-
mensions, materials, openings and the locations of markings 
and symbols. 
2.4.1.3. The manufacturer shall ensure through proper superv~s~on over the 
manufacture that wall thicknesses are at least equal to the di-
mensions shown on the drawing. 
2.4.1.4. The surfaces of the plates of the cylindrical body and pressed 
parts shall be clean and free from serious defects. 
2.4.2. Welding conditions 
2.4.2.1. The manufacturer shall have at his disposal staff specializing 
in welding operations and supervision and in non-destructive 
testing. 
2.4.2.2. The manufacturer shall be an expert in 
the fabrication nnd welding processes. 
Member State of any amendment or major 
facturing programme. 
2.4.3. Welding specifications 
the techniques used in 
He shall notify the 
extension to his manu-
.. 2.4.3.1. There shall be no butt·welds in the stress-resistant sh~ll in 
any area where a ch.rmge in profile occurs. 
2.4.3.2. There shall be no superimposition of an angle weld over a butt 
w~ld and there shall be a space of at least 10 mm between them. 
2.4.3.3· The parts that make up the stress-resistant shell (ends, rings 
and ~rifice bases) shall be welded in accordance with Figs 1, 2 
and 3 of this Annex, viz. 
-Longitudinal weld (Fig. 1); 
/ [;;, 
\~ 
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-Circumferential weld (Fig. 2); 
-Valve sleeve weld (fig. 3). 
> 
The maximum permissible malalignment of the joint faces shall 
be one fifth of the thickness (1/5a). • 
2.4.4. Welding of fitlings 
2.4.4.1. The steel footrings, handles and protective collars shall be 
assembled by angle welding, the contact surfaces with the 
stress-resistant shell being provided by the cross-section of 
the item to be assembled. 
The welding shall be along the entire length of the seam but 
not necessarily on both sides. 
2.4.4.2. Such identification plates as are required, shall be welded to 
the stress-resistent shell over their entire peripheries. In 
order to allow air to be expelled during heat treatmentt each 
identification plate shall be provided with a hole through it 
which is suitably plugged once. the heat treatment is complete. 
2.4.5. Welding techniques and methods 
2.4.5.1. Butt welding shall be carried out by an automatic technique. 
: 2.4.5.2. All traces of oil, grease and rust shall be eliminated from the 
welding edges before welding. 
2.4.5.3· Complete· penetration of the weld seam shall be obtained over the 
entire thickness and length of the joints. 
2.4.5.4. The techniques and methods used shnll be .. such that the ~elds 
are seen to be smooth and regular and free from incisions, 
craters, deviations or undercuts~ 
With regard to butt welds, any barrelling shall not be greater 
in height than one quarter of the width, except for the overlay 
at the end of the seam, where a reinforcement, which sh~ll be 
entirely devoid of craters, is permissible. 
Angle welds shall be seen to be regular and smooth and devoid 
of craters at the extremities. The joint made between welded 
pieces shall be progressive and free from incisions and 
undercuts. 
. . 
2.4.5.5. Before the ends are squeezed, a visual axamination of .the.lon-
gitudinal weld shall be carried out on both of i~s faces in 
order to ensure that the weld shows a continuous penetrction 
without any deviation of the weld seam. 
• 
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2.4.5,6. All the pressurized perts of the cylinder shall be inspected 
internE,l '~; r>,t ec..t~1 cte.ge in manufacture and inspected ext.er-
na.L::y cd~~cr th'" f'.I (:·,l assembly, the purpose of these inspec-
ti.)YJS 1-: e:u:.g to c.S~" er r;ain that the cylinder· Js free from any 
sur::.'r ... ~e C>.t' welding defect liable to endanger safety .. 
2.4.6. fll~~rtt-~r.i t;x: 
The out-of-roundness of the cylindrical part shall be limited 
to sur:h a vu.J.,l.e that; the difference between the maximum and 
minim:l..'il outsJ...d,:: diameter in the same cross-section is not more 
than 'I % of the aYerage of those diameters. 
2.4.7.1. The cylinder-carrying handles or rings shall be fabricated 
and welded to the cyli~der body in such a way as not to cause 
dru1gerous con~entraticns of stresses or for~ traps for water. 
2.4.7.2. The footring must be sufficiently strong and made of metal 
compatible with that of :.~11? c~rlJ.nder and give the cylinder 
sufficient stahili ty., T~"a ~-op edge of the foot ring 1nust 
fie the stress-resistant shell perpendj_cularly and be welded t~ 
it in such a way as to prevent the for~ation of water traps. 
The footring must contain ventilation holes. 
2.4.7.3• Any other material, however, may be used for the manufacture 
of the footrings and cylinder-carrying handles or rings, provided 
that ·cheir strength is assured and that all risk of the cylin-
der end corroding is removed. 
2.4e8. Protecti.on of the cock or 'Y!;,~ 
The cylinder cock or valve shall be effectively protected, 
either th:ooup:h the way in which it is designed or through the 
design o: ~!.e cylinder itself (e.g., with a protective collar), 
or by weans of a protective cap or cover secured by a safe 
device. 
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3.- TESTS 
Mechanical t~s~ 
3.1.1. General requirements 
3.1.1.1. The mechanical tests, where not covered ·by the requirements 
contained in this Annex, shall be car~ied out in accordance 
with the EURONORMS Nos : 
a) 2- 57 and 11 -.55 for the tensile test, where a~ 3 mm 
and· a< 3 mm respectively; 
b) 6 - 55 and 12 - 55 for the bend test, where a ~ 3 mm and 
a< 3 mm respectively. 
3.1.1.2. All the mechanical tests for checking the properties of the 
parent metal and filler material used for the stress-resistant 
shells of the gas cylinders shall be carried out on test pieces 
taken from the finished cylinders. 
3.1.2. TlEes of test and evaluation of test results 
3.1.2.1. Each sample cylinder shall be subjected to the following 
tests : 
A) For cylinders cont}3-ining only circumferential welds (two 
pieces), on test pieces taken from the places shown in 
Fig. 4 of this Annex : 
1 tensile test parent metal in the longitudinal direc-
tion (a); 
1 tensile test perpendicular to the circumferential 
weld (b); 
1 bend test top of circUmferential weld (c); 
1 bend test : bottom of circumferential weld (d). 
• 
... 
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B) For cll~nders with lon itudinal and circumferentia! 
welds (three pieces , on test pieces taken from the 
places shown in Fig. 5 of this Annex : 
1 tensile test parent metal of the cylindrical part 
1 tensile test . parent metal from bottom (b); . 
1 tensile test perpendicular to the longitudinal 
weld (c); 
1 tensile test perpendicular to the circumferential 
weld (d); 
1 bend test top of longitudinal weld (e); 
1 bend test . bottom of longitudinal weld (f); . 
1 bend test top of circumferential weld (g); 
1 bend test bottom of circumferential weld (h). 
Test pieces which are not sufficiently flat must be flat• 
tened by cold pressing. 
(a); 
In all test pieces containing a weld, the weld is machined 
until it is flush with the surface of the plate. 
Any cut across the weld in a test piece must be sound and 
compact throughout. 
3.1.2o2. ~~ile test 
3o1.2.2.1. The procedure for carrying out the tensile test shall be 
as given in the appropriate EURONORM in compliance with 
subsection 3.1.1.1. 
ll'-J 
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The two faces of the test piece which are respectively the 
inside and outside walls of the cylinder shall not be ma-
chinod. 
3.1.2.2.2. The elongation of the parent metal (in percent) shall not 
be less than : 
A = 
1000 - Rt 
c 
The values of coefficient c are respectively 25 and 20 for 
wall thicknesses of loss than 3 mm and 3 mm or above. 
In ~o case must the elongation in percent be less tHan that 
given in the following table : 
Rt ~ 500 Njmm2 Rt :> 500 Njmm2 
3 mm ~a ~5 mm 2? 19 
a < 3 mm 22 15 
' ;f • 
The "perpendicular to the weld" tensile test shall be car-
ried out on a test piece having a thinned cross-section 
25 mm in width and 15 mm in length measured from either 
edge of the weld, a..o:; shown in Fig. 6 of this Anpex.. ~eyond 
this central part the width of the test specimen must in-
crease progressively. 
The observed values of the elastic limit and the tensile 
strength should be at least equal to those guaranteed for 
the parent metal irrespective of where the rupture is 
produced in the cross-section of the central part of the 
test piece. 
• 
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Bend test 
• 3.1.2.3.1. The procedure for carrying out the bend test shall ba as 
given in the appropriate EURONORM in compliance with sub-
section 3.1.1.1. 
3.1.2.3.2. The test piece shall remain uncracked when bent inwards 
around a former untill the interior edges are at a distance 
apart not greater than the diameter of the former. 
3.1.2.3.3. The ratio (n) between the diameter of the former and the 
thickness of the test piece shall conform to the values 
given in the following table : 
Actual tensile strength 
Rt (N/mm2 ) Value of n 
up to 440 inclusive 2 
.. 
above 440 to 520 inclusive 3 
above 520 4 
3.2. Bursting test under hydraulic pressure 
3.2.1. Test conditions 
3.2.1.1. The bursting test under hydraulic pressure shall be carried 
out in two successive stages by means of an apparatus such 
that the pressure in the cylinder increases regularly until 
the cylinder bursts and_that the curve of the pressure 
variation with time is r&corded. 
3.2.1.2~ During the Stage 1, the rate of pressure increase until the point 
at Whic~ plastic· deformation begins s~all be about 1 bar/s. 
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As from that pressure value (Stage 2), the rate of pumping 
shall be increased to twice what it was in Stage 1 and kept at 
a steady value until the cylinder bursts. 
Performance of test 
The bursting test under hydraulic pressure ehall afford': 
a) an examination of the pressure/time curve telling the pres-
sure at which plastic deformation of the cylinder commences, 
·the bursting pressure and the deformation of the cylinder 
during the test; 
b) a measurement of the volume of water used between the time 
when the pressure starts to rise and the time of bursting, 
giving the volumetr-ic .expansion of the-cylinder; 
c) an examination of the fracture and the shape of its edges. 
3.2.3. Test acceptance conditions 
3.2.3.1. The pressure _observed at the initiation of the plastic defor-
mation shall be not less than four-thirds of the hydraulic 
test p_ressure. 
3.2.3.1. The measured bursting pressure (Pr) shall be greater than the 
calculated minimum theoretical bursting pressure (Prt). 
This theoretical pressure shall be calculated from the minimum 
effective thickness "a" and the guaranteed minimum tensile 
strength (R8 ) used for the cylinder calculation, according 
to the formula : 
D - a 
The meas,ured bursting presqure (Pr) shall not be less than. 
nine-fourths of the.test pressure (Ph). 
3.2.3.3. The specific change in volume of the cylinder (V - V0 ) 
at the time of bursting shall not be less vc 
than 20 %. 
• 
- 13 -
3.2.3.4. The b~rsting test shall not cause any fragmentation of the 
cylinder • 
3.2.3.5. The main fracture shall not be of the brittle type, i.e., 
the edges of the fracture shall not be radial but shall be 
sloped in relation to a diametrical plane and shall display 
a striction throughout their thickness. 
3.2.3.6. The fracture shall not reveal a characterized defect in the 
metal. 
3.2.3.7. In the case of a three-piece cylinder the burst shall not 
originate .in one of the ends, a longitudinal weld or a cir-
cumferential weld (unless the burst is perpendicular thereto). 
The last requirement ~lso applies to two-piece cylinder. 
3.3. Hydraulic test 
3.3.1. The hydraulic test pressure shall equal the design pressure 
(Ph). 
3.3.2. Th~ water pressure in the cylinder shall increase regularly 
unti.l the test pressure is iieoohede 
The cylinder shall remain under the test pressure for a suf-
ficient length of time to demonstrate that the pressure 
shows no tendency to fall and that leaktightness has been 
achieved. 
Any cylinder which does not satifsy these test requirements 
shall be rejected. 
4. EEC APPROVAL 
-
4.1. The applicant for approval shall submit the documentation 
necessary for the inspection prescribed below, together 
with.three prototype cylinders which are f?ntirely represen-
tative of future output and any additional info~mation re-
quired by the Member State. 
ZJ 
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4.2. In the .course of the EEC approval process, the Member 
State shall : 
verify that the calculations set out in section 2.) •. are 
correct; 
verify that the provisions set out in sections 2.1., 2.2. 
and 2.4. have been fulfilled; 
- perform on the cylinders submitted as prototype : 
a) the test set forth in section 3.1. on one cylinder, 
b) the test set forth in section 3.2. on another cylinder. 
- issue in the EEC approval certificate conforming to the 
model provided for in Annex II to this Directive. 
5. EEC INSPECTION 
For the purpose of the EEC )nspe~tion the cylinder manufa~­
turer shall make available to the inspection authority : 
the· EEC approval certificate; 
the cast analysis certificates in respect of the steels 
supplied for the construction of the str~ss-resistant shells 
of the cylinders; 
the means of identifying the cast of steel used for each 
cylinder; 
the documents relating to the heat treatment provided in 
section 2.2.; 
the results of non-destructive tests carried out during· 
production and the welding methods used to ensure good re-
producibility of cylinders during manufacture; 
a list of the cylinders, stating the numbers and markings 
as required in section 6. 
c 
I 
' 
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5.2. EEC insEection procedure 
The inspection authority shall : 
- ascertain that an arproval certificate has been obtained 
and that the cylinders conform thereto; 
- check the documents giving data concerning the materials 
and the manufacturing processes, in particular those spe-
cified in section 2.1.6.; 
ascertain whether the technical requirements set out in 
section 2 have been met, and in particular verify by means 
of an external visual examination of each cylinder and an 
internal sampling examination of between 5 and lo% bf ihe 
cylinders in eaclr batch whether the construction as well as the 
inspections carried out by the m~~ufa.cturer are satisfactory; 
-be present at the tests prescribed in sections 3.1. and 
3.2. and check their progress; 
- spot-check whether the information supplied by the manu-
facturer in the list specified in subsection 5.1.6. is 
correct • Between 5 and lo% of the cylinders in each batch shall be 
subjected to this check; 
- issue the EEC inspection certificate conformi~g to the 
model set out in Annex III to this Directive. 
For the purpose'of carrying out the two types of tests spe-
cified in sections 3.1. and 3.2. a random sample shall be 
taken from each batch of cylinders of identical shape, all 
having been made from the same materi.~ls (steel .. J?l<:..tes iden-
tical as to properties ~~d supplier and the same filler 
material) and produced on a continuous basis using the same 
welding techniques and inspections as well as an identical 
heat treatment, the number of cylinders comprised in the 
sample being as shown in the following table : 
No. of- No. of cylinders subjected to : 
cylinders Mechanical BUl·sting sampled I tests test 
Batch qf 402 cylinders 
or part batch thereof 2 1 1 
Batch of 1,206 (3 X 402) 
cylinders 6 2 4 
.. ' 
J Batch of 2 , 412 (6 X 4o2) 
i cylinders 12 3 9 I 
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Depending on the batch, the cylinders sampled shall be subjected 
to the tests specified in section 3.1. (mechanical tests) and 
to the test specified in section 3.2. (bursting test) in a.cc_or-
dance with the breakdown in the table above. 
In the case of three-piece cylinders, the cylinders taken as 
samples from each batch shall undergo a prior radiographic test 
on each weld joint comprising 100 mm of the longitudinal weld 
and 50 mm (25 mm on each side of the joint) of the circumferen-
tial weld (Fig. 8 in this Annex) in order to check compliance 
with the conditions specified in subsections 2.4.5-3. and 2.4.5.4. 
If one of the tests fails even partially to give satisfaction, 
the same number of cylinders shall be taken at random from the 
same batch and subjected to the type of· test which was failed. 
If any of these further cylinders fail.s to give satisfaction, 
all the cylinders in'that batch shall be unconditionally 
rejected. 
5.2-3. The selection of specimens and all the tests shall be carried 
out in the presence of a representative of the inspection 
authority. 
5.2.4. All the cylinders in the batch shall be subjected to a hydraulic 
test as specified in section 3·3· in the presence of and under 
the supervision of a representative of the inspection authority. 
5.3. .Exemption from the EEC inspection 
For any cylinders covered by Article 4(a) of this Directive and 
in conformity with the provisions set out in Article 15(a) of 
the Co.uncil Directive of •••••••••• ·• on the approximation of the 
laws of the Member States relating to the common provisions for 
pressure vessels.~n~ to the methods of inspection and testing 
of such vessels, all the test ana inspection operations prescri-
bed in section 5.2. shall be carried out by the manufacturer 
on his responsibility. 
The manufacturer shall provide the inspection author~ty w~~h all 
the documents and the test and inspection repcrts. 
The presence of a representative of the inspection authority re-
ferred to in sections 5o2o3• ·and 5.2;4. of this Annex ·shall not 
be required. 
6. MARKING 
6 .1. When all the pr'escribed 'checktJ ·have be ell ca.rl'ietl ·out b;y the· ins-
pection authority, and provided that the results are satisfactory, 
the inspection authority shall issue a certificate stating the 
checks which have been carried out. 
6.2. 
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The markings shall be grouped together and none may be stamped 
on the stress-resistant shell of a cylinder. 
6.3. Any identification plate required shall be affixed to the top 
head end have a minimum thickness of 3 mm. 
6.4. Each cylinder shall be stamped with the .symbol(~ specified in 
section 5.3. of Annex I to the Council Directive of •• ; ••••••• 
on the approximation of the laws of the Member States relating 
to the common provisions for pressure vessels and to tile methods 
for the inspecting and testing of such vessels for cylinders 
covered by Article 4(a) of this Directive and the symbol of the 
EEC type approval 11 E " specified in section 5.1. of Annex I 
followed. by the EEC type-test symbol "e" specified in section 
3.1.1.1.(a) of Annex II of the Directive quoted above for cylin-
ders covered by Article 4(b) ~f this Directive. 
These symbols shall be followed by the following markings 
Harkings based on the construction 
Relating to the metal 
A number indicating the value of R in N/mm2 on which the cal-
culation was based. e 
The symbol N (cylinder in a normalized condition), or 
the symbolS (cylinder in a stress-relieved condition). 
Relating to the hydraulic test 
The value of the test pressure in bars m~rked in large digits 
at the centre and above it the date of the initial hydraulic 
test (month and year). 
Relating to the cylin~er ~ 
Below the figures to the test pressure, the weight of the cy-
linder (less its cock or valve) in kg, and the minih1um cape.city 
of the cylinder in litres guaranteed by the manufacturer. 
The weight and the capacity shall be expressed to three signi-
ficant figures, the third figure being arrived at by "rounding 
down" for the capacity and "rounding up" for the wieght. 
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6.5.4. Relating to the origin 
'.L'ne manufacturer's mark and the serial number. ' 
6.5.5. Example 
04/72 
s:. c ~ 250 N • ••• 6.851 
70.4/40.5 
' l 
I 
l {, 
,, 
,. 
·' 
'· 
I 
·. 
·-
'· i 
2'1 
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FIGURE 1 
Longitudinal weld. 
. ' 
., 
·FIGURE 2.: 
1 Circumferential weld. 
. .. 
• 
. · 
FIGURE 3 : 
ValYe eleeYe weld. 
~ --- -·- --~...,..------ -- --
l 
I 
I 
·' 
' .
.-• 
(b) 
(o) 
(d) 
tensile test piece 
bend test piece 
(top of weld) 
'bend teat piece 
(bottom of weld) 
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(a) tensile test piece 
FIGURE1 4 : 
' lest pieces taken from two•piece otlindera 
(c)_ tensile teat pi~ce 
(e) bend tes_t piece 
.. ; (top of weld) 
(f) bend teat piece 
(bottom of weld) 
(d) 
(g) 
(h) 
tensile test piece 
'bend test piece 
·(top of weld) 
bend test piece 
"(bottom of weld) 
I 
FIGURE 5 : 
(a) tensile teat piece 
(b) ·tenai~e 
~ ... 
~~' 
.. 
Teat pieces taken from three-,ieoe 07~indera · 
I 
teat piece 
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Fig, 1. Czlinder end. 
.l£' Jdf1t·#t 
iOOmm · ,. .I·· 
Fig. 8 ·Dimensions or welg joiDt• 
undergoing radiographz• 
L 
l 
. ! 
.· 
,• 
-
.~ 
: 
; ~ . 
.. • 
... 
•, .. 
: .. 
' • 
ANNEX II 
EEC APPROVAL CERTIFICATE 
Inspecting Authority : Application of Council Directive 
No. • • • • • • • • • • • • • • of •••••••••• 
Date : EEC Approval Code No. •••••••••• 
Designation of cylinders Capacity ..................... 
·Manufacturer's name and address 
The undersigned hereby declares that he has checked that the verifications, 
tests and inspections specified in section 4.2. of Annex I to Council Di-
rective No. •••••••• of ••••••••••• have been successfully performed. 
) are 
Cylinders of the accepted model ) subject to EEC inspection 
) are not 
General observations the drawing which was the subject of approval is 
annexed hereto. 
Signed and certified this •••••••••• da¥ of •••••••••••• at •••••••••••• 
........................ 
(Signature and capacity) 
A.N NE X III 
EEC INSPECTION CERTIFICATE 
Inspecting Authority Application of Council Directive 
No ••••••••••••••• of ••••••••••• 
Date : EEC Approval Code No •••••••••••• 
Designation of cylinders : EEC Type-testing Code No ••••••• 
C a.p ac i ty : •••••••••••••••••••• , 
Manufacturing batch No •••••••••• 
. Manufacturer 1 s name and address' 
The undersigned hereby declares that he has checked that the verifications, 
tests and inspections specified in section 5.2. of Annex I to Council Di-
rective No. • •••••••••••.• of ••••••••••••••• have been successfully 
performed. 
Special observations : 
General observations : 
Signed and certified this • • • • • • • • day of •••••••••••• at •••••••••••••••••• 
........................ 
(Signature and capacity) 
f, 
